In this region and at the altitude of the district, which ranges from 5,500 to 6,500 feet, winter is rarely severe enough to impede mining or transportation for more than a day or two at a time. The dryness of the climate, however, severely limits the water supply, and although Linton Well, a mile east of Nightingale, has always hitherto provided ample water for camp needs and has supplied the tungsten mill during short periods, its capacity to supply water for continuous milling has never been adequately tested.
The principal tungsten deposit's at Nightingale were discovered in 1917 by Alex Ranson and his associates, 'who sold them in 1929 to the present owner, the Gold-Silver-Tungsten Co., Inc., of which J. Go Clark of Boulder, Colo., is president. This company built a mill which was designed to handle 100 tons of ore a day, but which except for short trial runs has never been detailed record of production is available, but according to the district.
The writers' study of the district was a part of the investigation of strategic-mineral deposits in which the Geological Survey and the Bureau of Mines, United States Department of the Interior, are cooperating. In September 1938, the topography and areal geology of the district were surveyed, on a scale of 1:12,000, by Ward Smith with the assistance of George P. Sopp. Post-ore faults which displace the rocks a few feet are exposed in the mine workings and prospects, but no fault of large displacement was found.
The limestones of the Nightingale district display features 4/ that are characteristic of such rocks in contact-metamorphic ' tungsten deposits. The limestones along the grandiorite contact are more or less altered to silicate rocks, dark silicates' predominating nearest to the contact and light silicates farther away. Of these zonally distributed rocks, only the dark silischeelite in any considerable quantity.
The limestone that is least metamorphosed is blue gray, white, or mottled. The rock is crystalline, and some contains grains up to a quarter of an inch in size, though some is finegrained and chalky. The bedding is plainly marked at most outcrops by alternate fine and coarse layers, by colored bands, or by intervening slaty and hornfelsic layers. The limestone consists almost entirely of calcite, though much of it contains scattered needles of tremolite, and much of it is veined with calcite stringers. » The light silicate rock is, typically, pale green, finegrained, and notably compact and hard. The distinctive minerals are tremolite and diopside, but calcite and quartz are also major constituents; the relative proportions of all these minerals vary widely. Grains of garnet, epidote, wollastonite, and pyrite are sparsely scattered throughout the rock.
The tactite is a dark green and brown, medium-grained, heavy rock which owes its color to plentiful epidote and garnet, although quartz is its most abundant mineral. One tactite body consists mainly of hornblende. All the tactite contains much / See HOBS, 7. L., and Larsan, E. S., op. clt., pp. "Pyrometasomatic," another term for deposits like these, designates the process by which they were formed. %/ Hess, F. L. ', Tactite, the product of contact metamorphism: Am. Jour. Sci., Uth ser., vol. Ug, pp. 377-378, 1919.
"Skarn," the older term for such rocks, is rarely used in Nevada mining districts.
calcite and pyroxene, more or leas scheelite (the calcium tungstate ore mineral), some tremolite, a little pyrrhotite, molybdenite, chalcopyrite, arsenopyrite, and pyrite, and microscopic grains of titanite and apatite. All of these minerals are unevenly distributed, so that selected specimens of tactite may show great differences in mineral composition.
The epidote (clinozoisite?) appears pale green in hand spec- 7/ Heas, F. L., and Laraen, E. S., op. cit., p. 282.
Character of the ore. The ore is tactite, the mineralogy of which has been described. Texturally, the typical ore is granular, crystalline, and layered, although its layering is much less distinct than that of the limestone from which it was derived. The grains in typical ore are a quarter of an inch or less in diameter, though a few lenses contain much larger grains: scheelite crystals an inch across and epidote crystals 2 inches ' long were seen in one lens. Most of the disseminated scheelite grains are more or less equidimensional and show something of the characteristic pyramidal form of scheelite, but some are flat through having grown principally along bedding planes. The scheelite is white or cream-colored, with a glassy luster.
Although it closely resembles the associated quartz and calcite in ordinary light, it is readily distinguished by its bluishwhite fluorescence under ultraviolet light.
The richest specimens of scheelite are found in a few small lenses in the tactite that consist of very coarse grained quartz, epidote, and scheelite, with some calcite.. One such lens seen in the north end of the 128-foot level of the main workings was not over a foot thick and perhaps 2 feet long. Another a foot thick and about 8 feet long was seen in the south end of the Lidstone tunnel. In these lenses, the scheelite is in imperfectly shaped crystals as much as an inch in diameter. The epidote crystals, which are generally well shaped, are as much as 1/4 inch in diameter and 2 inches long, and the quartz grains, which are less clearly defined, seem to be equally large.
Although such lenses are rich in scheelite, there are too few of them to enhance appreciably the grade of the disseminated ore.
The disseminated ore consists of alternate fine-grained and coarse-grained layers, and in the layers there are differences in mineral composition, including differences in the amount of scheelite. A layer as much as a foot thick and containing on the average as much as 2 percent of W03 would be an exception- ally thick layer of high-grade tactite; moat of the streaks rich in scheelite are much less than a foot thick, and as these alternate with leaner streaks the average grade through minable widths is low. The alternation of rich and lean streaks that are all commonly thin necessitates mining without much selection.
Successive layers rich in one mineral or another have illdefined gradational boundaries and uneven thicknesses. The layering is the result of metamorphism having followed original bedding closely but not exactly.
As a rule, the coarser the grain of the ore the greater its value. This is partly because coarse-grained tactite generally is of higher grade than the fine, partly because it can be milled with less loss of scheelite. Tactite is tough and hard, and as scheelite is one of its most easily crushed minerals the fine grinding necessary to free the most finely divided scheelite causes a relatively high loss in the slimes.
Localization of ore. The scheelite is abundant only in tactite, which is limestone that has been altered at the granodiorite contact, and this well-known fact is the most useful guide in looking for ore. The proportion of scheelite in the tactite is far from uniform, but why some masses or parts of masses are richer than others is not understood. Possibly some large structural feature curves in the beds or in the contact, for The cut follows a garnetized layer 4 feet thick, which is part of a limestone bed that continues, unaltered, for 300 feet northwestward on the surface. In the adit, which was driven along the strike, the garnetized layer ends in granodiorite
No scheelite was seen in the garnetized rock, the garnet grains If the district contains any deposits larger or richer than those now exposed, it seems likely that they will be found in the segment of the contact zone partly tested by the Nightingale mine workings and the trenches and drill holes of the Bureau of Mines. The only ground near the workings that has not been tested already lies north of the main workings and under the south end of the Lidstone tunnel. The prevailing steepness of the contact encourages the hope that the ore bodies will not be cut off by intrusive granodiorite at shallow depths.
No reserves are developed in the prospects elsewhere in the district, but presumably small lots of ore would be mined from them if the Nightingale mill were running and using the ore.
These prospects are all on small tactite bodies, and could not O
